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DEFINITION OF TERMS

Newshell (NS) - Hard exoskeletal animals. The dorsal side of the carapace
is brownish-red. No apparent or limited scratching on ventral side.
Epifauna is absent or limited. Dactyli, pterygostomial, and branchial
spines sharp.

Oldshell (OS) - An apparent skipmolt. Carapace is hard and brownish. The
thoracic sternum and ventral side of the legs have obtained numerous
scratches and abrasions. Dactyli, pterygostomial, and branchial
spines are worn. Epifauna may be present,

Very oldshell (VOS) - An obvious skipmolt. Carapace is hard, dark brown to
blackish, Thoracic sternum and ventral side of legs with multiple
scratches and abrasions. Underside of legs may be dark yellow-
brown. Dactyli, pterygostomial, and branchial spines heavily worn.
Epifauna most always present, e.g., large barnacles.

Carapace width - The straight line distance across the widest part of the
carapace, excluding spines, at right angles to a line drawn from the
rostrom to the medial posterior margin of the carapace.

Abdomen width - The straight line distance taken across the widest part of
the fifth abdominal segment.

Chela width - The widest lateral measurement of the right chela.

Ovigerous - Bearing eggs.

4 - Male Tanner crab < 69 mm in carapace width and 4 or more years from
legal size.

3 - Male Tanner crab 70-91 mm in carapace width and 3 years from legal size.
2 - Male Tanner crab 92-114 mm in carapace width and 2 years from legal size.

1 - Male Tanner crab 115-139 mm in carapace width and 1 year from legal
size.

R - (Recruit) - Newshell male Tanner crab 140-164 mm in carapace width
recruited to legal size in year of capture.

PRl (Post Recruit 1) - Oldshell and very oldshell male Tanner crab 140-165
mm carapace width, Have been legal size at least 1 year.

PR2 (Post Recruit 2) - Male Tanner crab > 165 mm in carapace width,
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INTRODUCTION

Background

During 1973 the Alaska Department of Fish and Game's (ADF&G) Federal
Aid Tanner crab (Chionoecetes bairdi) research project was created. The pri-
mary objective was to gather knowledge upon which to base interim harvest
levels for the commercial fishery.

Assessment of stock composition parameters is the desired basic
method of management, hopefully resulting in a fishery based on various age-
classes of legal crab.

Since 1971, the ADF&G has been developing a king crab, Paralithcodes
camtschatica, stock assessment technique utilizing pot fishing methods
while simultaneously conducting large scale sampling. Since numerous
Tanner crabs were captured incidentally to king crabs during stock assess-
ment surveys, it was proposed that a joint king-Tanner stock assessment
survey be conducted annually and evaluated for its effectiveness in assess~
ing populations of king and Tanner crab.

This report documents how, when, and where pot surveys were con-
ducted and summarizes general abundance and distribution data for male
Tanner crab captured from 1973 through 1977, It is intended as a source
document for retrieval of research catch data and related information. Some
preliminary conclusions are made concerning the methodology for assessing
Tanner crab stocks.,

Specific Objectives

Since 1973, specific objectives have been to: (1) Establish a method
of indexing abundance of Tanner crab populations which will enable the
development of appropriate management strategies to insure a harvestable
surplus on a sustained basis, (2) to index relative and actual abundance of
as many age classes of male and female Tanner crabs as possible with par-
ticular reference to major fishing districts, and (3) to determine migration
patterns and distribution of the various major stocks of Tanner crab.

Prior and Present Knowledge of the Resource

The first domestic research program on Tanner crab in Alaskan waters
was conducted simultaneously with two National Marine Fisheries Service
(NMFS) king crab surveys in the southeastern Bering Sea in 1968. Three
additional surveys were completed in 1969. A first approximation of distri-
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bution and abundance was obtained for the southeastern Bering Sea (Karinen
1969).

Since 1969, annual crab stock assessment surveys have been con-
ducted to monitor the populations in the southeastern Bering Sea. In 1975
and 1976, NMFS conducted Outer Continental Shelf related surveys as far
north as the southeastern Chukchi Sea. Very little usable data was collected
on Tanner crab south of the Alaska Peninsula prior to 1973. McMullen and
Yoshihara (1970) compiled catch per unit effort, width frequency, average
weight, and catch area information for Tanner crab caught incidental to the
Shumagin Island 1969-1970 king crab fishery. Annual ADF&G surveys since
1973, plus the development of the commercial fishery, have provide more
data on distribution and relative abundance.

The domestic fishery for the Alaskan Tanner crab, Chionoecetes bairdi,
has continued to expand since the first harvest of 3.1 MT (6800 lbs) in 1961,
Sixteen years of increased processing and fishing technology combined with
agency research and management has produced a record catch of 44,588.6
MT (98.3 million lbs) valued at 30.8 million dollars in 1977. Total United
States landings of all species of crab was 180,758 MT (398.5 million lbs)
in 1977 of which Alaskan Tanner crab comprised 25.4%. Additionally, there
is a very large rescurce of C. opilio only recently exploited by the domestic
fishing fleet. The maximum sustainable yield (MSY) of C. opilio was esti-
mated at 199,582.7 MT (440 million 1bs) in 1975, nearly 500% greater than
C. bairdi MSY.

The foreign fishery for Alaskan Tanner crab in the Fisheries Conserva-
tion Zonel/cotaled 12,473.9 MT (27 .5 million lbs) in 1977 and was comprised
of about 37% C. bairdi and the remainder C. opilio.

As evidenced by the commercial catch, the size of the resource is
very large and emphasizes the need for developing accurate assessment
methodology.

1/ 4.8 - 320 km off the coastline.



STUDY AREA

The study area includes the Continental Shelf (0-391 m) south of the
Alaska Peninsula and Aleutian Islands of the Westward Region of Alaska
which is defined as the latitude of Cape Douglas, west of 151° W. long.,
east of 172° E. long., and seaward to 366 m depth contour, and all Bering
Sea waters east of 172° E. long. Since the surveys have tended to concen-
trate around areas of major commercial importance the data will be presented
by survey area which consist of the Kodiak, Sand Point, Dutch Harbor, and
Adak geographical areas (Figure 1), Annual crab stock assessment surveys
in the Bering Sea are conducted and reported by the NMFS.

METHODOLOGY

Survey Approach and Rationale

A survey method for king crab employing pots was in use in 1973.
Because of the extensive area to be surveyed and the cost of chartering
vessels, this methodology was adopted for Tanner crab and the sampling
conducted simultaneously.

Station distribution was determined from a stratified-random grid
pattern. The survey areas were first divided into strata based on prior know-
ledge of the king crab resource and then high density areas received greater
sampling effort. Research stations within selected strata were randomly
selected. The experimental design called for offshore stations to consist of
a string of 10 to 13 pots spaced 0.4 km (0.25 mi) apart in an east-west dir-
ection. Individual stations were spaced 11 km (7 mi) east-west and 4.8 km
(3 mi) north-south, Three such stations were to be fished daily. Bay sta-
tions consisted of a string of three to four pots spaced 0.4 km (0.25 mi)
apart in an east-west direction. Spacing between bay stations was 1.6 km
(1 mi) east to west and 3.2 km (2 mi) north to south. Ten such stations
were to be fished per day. Repetitive sampling of the same stations was to
be attempted between years; however, this was not always accomplished.

The research fishing station grid was redrawn for Kodiak between
1975 and 1976 resulting in a shift of all ocean stations approximately 1.6
km (1 mi) to the west, while bay stations remained the same.

Distance between bay stations at Sand Point, Dutch Harbor, and Adak
are inconsistent. The 1975 and 1976 Sand Point bay stations were spaced
1.6 km (1 mi) in all directions while spacing in 1977 was 1.6 km (1 mi) east
to west and 3.2 km (2 mi) north to south., Documentation is incomplete for
year 1974, the first Sand Point survey.
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Figure 1. Major Crab survey areas of the Westward Region of Alaska.



The 1975 Dutch Harbor bay stations were spaced 1.6 km (1 mi) in all
directions except Beaver Inlet where spacing ranged from 0.8 km (0.5 mi) to
4 km (2.5 mi) north to south. In 1976, bay stations were 1.6 km (1 mi) apart
in all directions while the 1977 bay stations were 1.6 km (1 mi) east to west
and 3.2 km (2 mi) north to south.

The 1975 and 1976 Adak bay stations were fished 1.6 km (1 mi) apart
in all directions while the north to south spacing increased to 3.2 km (2 mi)
with the 1977 survey,

Loran and/or radar bearings were not recorded during fishing until
recently and there is no way to verify the accuracy of station location from
year to year.

Approximately 30 consecutive days research fishing in each geographic
area was attempted per year.

Vessels
Surveys were conducted utilizing chartered fishing vessels and the

ADF&G's research vessel RESOLUTION (Table 1).

Sampling Gear

Sampling gear consisted of 2.1 x 2.1 m (7 ft x 7 ft) crab pots covered
with 89 mm (3.5 in) webbing. Frozen herring Clupea harengus, placed two,
0.951 (1 gt) perforated containers was used to bait each pot.

Fishing Procedures

Baited pots were to be set at designated locations and allowed to fish
for a 24 hour period. Individual pot identification environmental conditions,
depth, and elapsed fishing time were recorded for each pot. Each fishing day
pots were retrieved, rebaited, and set at new stations until the survey area
had been completed. As many as four vessels fished simultaneously through~-
out the Westward area.

Sampling Procedures

Crab caught in each pot were separated by species, sex, and exo-
skeletal age. Subsampling was used in instances when the catch was large,
Tanner crab carapace measurements were taken to the nearest millimeter using
vernier calipers and recorded (Figures 2A and B). Exoskeletal age, fecundity,
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Table 1. Research Fishing Informatfon and Related Catch Data

Avg. No.
Mo. of pots Avg. No. No.. |Avg. No. | Avg. No. No., of 4 Tanner CrabjNo, of ¢ Tanner Crab
Scientific | ocean per ocean| Pots per | of bay | Pots per | Pots per|Total|Depth| ¢. bairdi captured | C. bairdi captured
Crew stations| station |all ocean|stations!bay Sta. | all bay | Pot. [Range {actual)
Date and Keel Tength Leader fished {by vessellstations | fished {by vessel| stations|Lifts|(fms) | Actual | Adjusted T Juvenile Adult
lLocation Vessel (Ft.) h
Kodiak: 1973 |Rosie G. 81 G. Powell 80 11.72 . 48 3.96
(6/26-8/4) Resolution 81 R. Kaiser 50 11.26 11.29 8 4,00 3.97 | 1990 6-140| 16788 21207 139 1885
Rosemary! 87 R. Kaiser 9 10.90 40 3,97
139 96
: 1974 Virginia :
(6/27-7/31) Santos 167 G. Powell 67 12.35 12.09 33 3.81 3.65 | 2017 | 8-125] 25563 33170 548 6568
Rosemary 87 R. Kaiser 69 11.84 70 3.50
136 103
1975 ETizabeth
F. 81 G. Powell 58 12.93 45 3.42
(6/28-7/30) |Adventure 81 W. Donaldson 68 12.95 11.96 9 4.00 3.71 18951 9-135| 22369 29734 109 3031
Theresa
Marie? 78 T. Hayden 9 10,00 0 -
135 54
1976 {ResoTution 81 W. Nippes 73 9.89 42 3.14
Katie K. 92 G. Powell 80 10.81 10.23 39 2.93 3.03 | 1946 | 6-133} 26367 33504 35 2903
(6/23-8/1) Pacific
Mariner? 91 T. Hayden 10 10.00 0 -
163 8]
1977 [Resolution 81 D. Konigsberg 74 9.95 47 3.46
Rosie G. 81 G. Powell 51 10.52 10.90 58 3.01 3.23 | 1646 | 5-148| 17921 22009 17 1477
(6/26-8/18) iAlyeska" 110 K. Griffin 13 12.23 0 -
138 105
Sand Point:
1974 NOIT
(7/8-8/2) Juno 108 A. Paulsen 35 2.91 82 4,00 675 [21-133| 17719 22682 AVAILABLE
11975 | Theresa
(7/3-7/25) Marie 78 T. Hayden 29 10.03 10.30 81 3.96 3.80 611 9-102| 14068 17262 44 1256
11976 |Pacific
(7/4-7/29) Mariner 91 T. Hayden 49 9.89 80 3.95 801 | 7-109} 20132 27109 86 6432
11977
(7/10-7/22)  Alyeska 110 W. Donaldson 13 11.38 62 3.32 354 7-123' 8781 11023 4 1044
(Continued)

1Replaced RESOLUTION o
2Fished 3 days around Kodiak then nroceeded to Sand Point
3Fished 5 days around Kodiak then proceeded to Sand Po1nt
“Fished 5 days around Kodiak then proceeded to Sand Point



Table 1. Rescarch Fishing Information and Related Catch Data {Continued),

vy, HNo,
No, of ;ots Avg, Ho, Ho.,. }Avg. No, | Ava, No, llo, of ¢ Tanner Crab{Ho. of ¢ fannor Crab
Scientific | ocean per ocean| Pots per | of bay | Pots per | Pots per|Total|Depth| ¢. bairdi captured |- ¢, batrde captured ,
Crew stations| station |all ocean|stations|{ bay Sta, |all bay | Pot |Range _m_.___f._;,r‘f~;T~»—~—~——J?Cf“3])~<-ﬁ———
Date and Keel Tength Leader Fished | by vessel|stations | Fished | by vessel| stations{Lifts|(fms) | Actuat | Adjusled  |"Juvenile | Adult
Location Vessel (ft.) B - —
Dutch Harbor
2 1975
{8/22-9/15) |Resolution 81 P. Tate 18 9.88 56 3.98 493 116-118; 4559 5436 5 484
11976
(8/16-9/15) |Resolution 81 R. Nelson 31 9.93 9.86 67 3.95 3.95 573 [19-160| 8055 8655 8 1175
:1977
(8/7-8/31) |Katie K. 92 P, Tate 39 9.79 56 3.94 602 [10-154| 3274 4045 0 370
Adak: 1975
(6/26-8/2) Resolution 81 R. Nelson 45 9.75 148 3.96 1025 |9-110} 6286 6909 18 1733
: 1976
(6/2?—74@;; Alyeska 110 P. Tate 39 9.79 9.62 84 3.96 3.97 715 | 9-215| 6334 7784 29 1372
7/24-8/6 Katie K. 92 R. Nelson 27 9.33 27 4.00 360 p8-100| 2106 3003 21 507




Figure 2. A) Carapace width and chela width measurement taken and
B) Abdomen width measurement for the Tanner crab, Chionoecetes bairdi.
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and egg condition were recorded., Commercial size Tanner crab were tagged
and released.

All crab were released immediately after data collection and tagging.

Catch figures for individual pots were subsequently adjusted to reflect
a standard 24 hour soak period (Table 2). The soak factors represent an
approximation of a function derived by Rothschild et al., (1970) from Kodiak
king crab logbook data.

SURVEY RESULTS

Introduction

Survey results are based on adjusted (24 h) fishing periods unless
otherwise specified and are presented by geographic area in a series of tables
and charts as follows:

1) Nautical charts depicting research station locations and average
catch per pot by station of legal size > 140 mm carapace width
and sublegal size < 140 mm carapace width male Tanner crab.
Because of the changing nature of station locations and number-
ing systems between years and the size of the geographic areas
surveyed, it is necessary to present annual survey results on
separate charts, and in some years several charts are necessary
to show station location and survey results. Kodiak area bay
station results are not presented individually on charts but are
depicted as a figure representing the entire bay system. This
was done because Kodiak bay station locations have remained
stable between 1973-1977 and are shown in a separate report
(Donaldson and Hicks 1977).

2) Table presenting year class strengths for male Tanner crab by
survey year.

3) Table presenting the number of male Tanner crab captured by
exoskeletal age by survey vear.

4) Figure presenting width frequency histograms by exoskeletal age
for male Tanner crab by survey year.

5) Figure depicting research fishing effort by depth strata by survey
year.

6) Tables presenting ocean and bay station catch data for male
Tanner crab by survey year.

-9 -



Table 2. Soak Factors Used to Standardize Individual
Pot Soak Times

Days Pots Soaked Soak Factor

0 0
1 1.00
2 1.50
3 — 2.00
4 2.33
5 2.67
6 3.00
7 3.25
8 3.50
9 3.75

> 10 4.00

(i.e. A 2-day soak is equivalent to 1.5,61-day soaks)
(i.e. The catch from a 1.5 day soak is divided by a soak factor of 1.25)
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Relative Index Values (R.I.V.) of 1 are assigned by station to the
average catch per pot of males > 140 mm carapace width for the first year
research results. Values relative to year 1 were calculated for subsequent
years fishing through 1977 and used as an index of relative abundance.

Data Limitations and Assumptions

Limitations of the data which should be considered when analyzing
the results of any one survey or comparing yearly surveys are:

1) Pots are selective for certain size crabs and the catch may be
altered from the actual size composition of crab inhabiting the
area.

2) Pot fishing is dependent on the crabs’' attraction to the bait
which may vary with size of crab and the ability of one size
competing with another to enter the pot. Attraction to bait is
probably also related to water current direction in relation to
crab location,

3) Soak or fishing periods for individual pots differ, thereby neces-
sitating the use of a function to standardize the number of crab
caught to a 24 hour fishing period. This, at best, is only an
approximation of what would be caught if each pot fished a stand-
ard 24 hours and is based on king crab logbook data.

4)  Crabs can escape from pots.

5) Determining the fishing power of a pot(s) or fraction of the pop-
ulation captured per unit time and area is complex and difficult
task for which current methodologies have produced variable
results.

6) Fishing efficiency or the ability to fish the same locations
changes with a change in vessels and skippers. Vessels and
skippers have changed regularly from 1 year to the next in any
one survey area.

7)  Actual station patterns and spatial distribution between stations
have varied, thereby increasing or decreasing effort in a defined
area.

8) Time of fishing individual areas from year to year is not consis-
tent. Since crabs are migratory and survey areas do not neces-
sarily include all of the animal's range, there is a possibility
of underestimating the population.

- 11 -



9) Systematic sampling was designed around defined king crab
schools and does not necessarily cover major Tanner crab pro-
duction areas.

10) Effort in terms of pots fished per depth interval varies.

Tanner crab behavioral traits are such that crabs one or more years
away from attaining commercial size appear not to be captured by success-
ive surveys in a manner reflecting predictable trends in year class or cohort
strength. Therefore, direct comparison of results from year to year is diffi-
cult at best. Abundance estimates should be made in terms of relative
numbers between survey years.

Kodiak

Surveys were completed yearly from 1973 through 1977. Research
station locations are presented on Figures 3 and 4. The greatest number of
ocean stations (163) and bay stations (105) were fished in 1976 and 1977,
respectively. Three hundred and sixty-one individual station locations (140
bay, 221 ocean) were fished over 5 years. Total number of pot lifts ranged
from 2017 in 1974 to 1646 in 1977 (Table 1). Depth range of fishing was 9-
269 meters (5-148 fm). Research effort in terms of pots fished per depth
zone fluctuated between years. Comparing the 1977 effort by depth with
previous years, it is apparent that effort shifted from sampling waters less
than 118 m (65 fm) to waters greater than 118 m (65 fm) (Figure 5).

Catch in Number of Crab;

Distribution patterns and catch of legal and sublegal crab are pre-
sented on Figures 6 to 15. Total males captured ranged from 33,504 in 1976
to 21,207 in 1973. The number of females captured (actual) was much lower
than the male figure every year with a high of 7016 in 1974 and a low of 1494
in 1977 (Table 1). Appendix Table 1 and 2 present the average catch per pot
by station by year with associated relative index values. ‘

Size Composition:
The average size of male Tanner crab captured ranged from 140 mm in
1974 to 150 mm in 1976 (Table 3). The most frequently captured size group

were crabs > 140 mm. This size group comprised 70% of the total male catch
in 1973 and 1977.
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Table 3 . Year class (Cohort) strengths by number of male Tanner crab
Chionoecetes bairdi captured and percent of male catch for years
1973-1977, Kodiak
1973 1974 1975 1976 1977

Cohort
Group No. % No. % No. % No. % No. %
4 < 69 52 .2 41 .1 7 .0 6 .0 4 .0
3 70-91 179 .8 947 2.8 122 .4 185 .6 36 .0
2 92-114 1252 5.9 4064 12.2 1836 6.2 2195 6.6 561 2.6
1 115-139 4934 23.3 9510  28.7 8829 29.7 | 10088 30.1| 6135 27.9

Newshell
R 140-164 5822 27.4 7035 21.2 5288 17.8 6931 20.7 7293 33.2
0ldshel1+ VOS
PR T 140-164 | 4614 21.7 6209 18.7 9499 31.9 9394 28.0 | 4826 21.9
PR 2 > 165 4354 20.5 5368 16.1 4065 13.7 4703 14.0 | 3142 14.3

Legal

TOTAL > 740 |14790 69.7 | 18612 56.0 | 18852 63.3 | 21028 62.8 | 15261 69.4
TOTAL CRABS |21207 33170 29734 33504 22009

X (mm) 148 140 144 150 148
POT LIFTS 1990 2017 1895 1946 1646
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Exoskeletal Age:

Newshell crabs were the most abundant in every year, up to 60%,
except for 1975 when they accounted for only 39% of the catch (Table 4).
Oldshell crabs were the second most abundant category except for 1975 when
they accounted for 53% of the catch. Very oldshell crabs were always the
least abundant ranging from a low of 2.6% in 1974 to 15.6% in 1977. The
number of newshell, oldshell, and very oldshell crab by carapace width cap-
tured each survey are depicted on Figures 16 to 20.

Cohort Analysis:

Year class strengths by number and percent of male Tanner crab cap-
tured are presented in Table 3, An analysis of this data shows no pronounced
trends in year class strengths and appears to vary somewhat unpredictably
when attempting to follow various size classes (cohorts) from age of entry in
the samples through subsequent attainment of legal size and beyond.

Sand Point

Surveys were completed yearly from 1974 through 1977, Research
station locations are presented on Figures 21A to 23, The greatest number
of ocean stations (49) and bay stations (82) were fished in 1976 and 1974,
respectively. Three hundred and thirteen individual station locations (209
bay, 104 ocean) were fished over the 4 year period, Total number of pot
lifts ranged from 354 to 801 in 1977 and 1976, respectively. Depth range
of fishing was 13 to 242 meters (4-133 fm) (see Table 1). Research effort
in terms of pots fished per depth zone varied between years. In 1977 more
sampling was conducted in waters of less than 60 meters (33 fm) than in any
previous year while sampling in waters greater than 60 meters (30 fm)
decreased by 40-50% between 73-109 meters (40-60 fm) (Figure 24).

Catch in Number of Crab:

Distribution patterns and catch figures for legal and sublegal crab
are presented on Figures 25A to 32. Total males captured ranged from 27,109
in 1976 to 11,023 in 1977. The number of females captured (actual) was, in
every year, lower than the male figure with a high of 6518 in 1976 to a low
of 1048 in 1977 (Table 1). Appendix Tables 3 and 4 present the average catch
per pot by station by year with associated relative index values.

- 27 -
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Table 4. Number of male Tanner crab Chionoecetes bairdi captured by cohort and exoskeletal
age group, 1973-1977, Kodiak
1973 1974 1975 1976 1977
Cohort Group NS 0S VOS NS 0S VOS {° NS 0S VOS NS 0S VOS NS 0S VOS
Fours < 69 38 12 2 38 3 0 7 0 0 3 3 0 2 2 0
Threes 70-91 120 36 23 836 105 6 91 22 9 100 46 39 21 7 8
Twos 92-114 464 616 172 { 2431 1445 188 978 667 182 1060 835 300 279 206 76
Ones 115-139 1897 2635 402 | 4738 4297 475 3874 4157 798| 4917 4065 1115| 3920 1636 579
Newshell
Recruits 140-164 | 5822 - - 7035 - - 5288 - - 6931 - - 7293 - -
Post recruits
Oldshell + - 4416 198 - 6059 150 - 8564 935 - 7106 2288 - 2662 2164

1 V0S

Post

Recruits > 165 3078 1245 31| 3275 2076 17 1 1331 2546 188 1939 2042 722 1810 717 615
2

TOTAL 11419 8960 828 | 18356 13987 836 | 11569 16056 2112 | 14950 14082 4464 13325 5230 3442
% of TOTAL 53.8 42.3 3.9 | 55.3 42,2 26.3 | 38.9 53.9 7.1 | 44.6 42.0 13.3| 60.6 23.8 15.6
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Figure 17. Carapace width frequency of new, old,and very oldshell male Tanner crab, Chionoecetes bairdi,
captured on the 1974 Kodiak survey.



._'[8_

N

§ 1380 — NEW=11,569 MH=142 SD=19 4

g OLD=16.856 HMH=148 S0=17.4

F - U0 = 2,112 HMH=141 SD=1%.3

} TL =29,737 WH=145 S0=18.5

¥

f» sqa—— "'

f j :} FOTS = 1895

£ _ M HE
M —y YT

L see Foo T ’

R it —y 1

ﬁ po

E

R

C

R

a

B

!

g

a

P

T

U T T 1]

g 258

0

CARAFPACE WIDTH(MM)

Figure 18. Carapace width frequency of new, old,and very oldshell male Tanner crab, Chionoecetes bairdi,
captured on the 1875 Kodiak survey.



_ZS_

CARAPACE WIDTHC(MM)

Figure 19, Carapace width frequency of new, old,and very oldshell male Tanner crab, Chionoecetes bairdi,

captured on the 1976 Kodiak survey.
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Percentage of the total number of pots fished by depth interval 1974-13977, Sand Peint,

Figure 24.
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Size Composition:

The average size of male Tanner crab captured ranged from 143 mm in
1976 to 147 mm in each of the other 3 survey years (Table 5). Crabs > 140
mm were the most frequently captured size group comprising up to 70% of the
catch in 1975, A total of only 23 crab < 69 mm were captured the first three
surveys while none were captured in 1977,

Exoskeletal Age:

Newshell crabs were the most abundant shell age category captured
during the 4 years of surveys ranging from nearly 70% of the catch in 1974
to 55% in 1976, Oldshell crabs comprised as much as 43% of the catch in
1976. Very oldshell crab represented only about 1% of the catch in any sur-
vey year (Table 6). The number of newshell, oldshell, and very oldshell
crab captured by carapace width for each survey are depicted on Figures 33
to 36.

Cohort Analysis:
Year class strengths by number and percent of male Tanner crab cap-

tured are presented in Table 5. Trends in year class abundance are not pre-
dictable from this data.

Dutch Harbor

The first survey of the Dutch Harbor area occurred in 1975 and was
complemented by surveys in 1976 and 1977. Research station locations are
presented on Figures 37A-E. The greatest number of ocean stations (39),
and bay stations (67), were fished in 1977 and 1976, respectively. A total
of 168 individual station locations (119 bay, 49 ocean) were fished over the
3 vear period, Total number of pot lifts ranged from 602 in 1977 to 493 in
1975 (Table 7). The depth range of research fishing varied from 18 to 291
meters (10 to 160 fm). Research effort in terms of pots fished per depth zone
was fairly consistent between years (Figure 38).

Catch in Number of Crab:

Distribution patterns and catch figures for legal and sublegal crab
are presented in Figures 39A to 44D. Total males captured ranged from 8655
in 1976 to 4045 in 1977, The actual number of females captured ranged from
1175 in 1976 to 370 in 1977. Over the 3 year survey period only 13 total juve-

- 57



Table 5. Year class (cohort) strengths by number of male Tanner crab,
Chionoecetes bairdi captured and percent of male catch for years
1974-1977, Sand Point.
1974 1975 1976 1977
Cohort
Group No. % No. % No. % No. %
4 < 69 15 .0 4 0 4 .0 0 0
3 70-91 250 1.1 142 .8 282 1.0 48 .5
2 92-114 1658 7.3 968 5.6 2782 10.3 560 5.9
1 115-139 5533 24.4 4068 23.6 8212 30.3 2851 29.9
Newshell
R 140-164 6384 28.2 5805 33.6 5937 21.9 4336 45.5
01dshel11-V0S
PR 1 140-164 | 4143 18.3 3360 19.5 5745 21.2 1565 16.4
PR 2 > 165 4694 20.7 2916 16.9 4144 15.3 1662 17.4
Legal
TOTAL > 140 | 15221 67.1 | 12081 70 15826 58.4 6067 63.7
TOTAL CRABS
X {(mm) 22677 17263 27106 9526
147 147 143 147
POT LIFTS 675 611 801 354

- 58 -
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Table 6 . Number of male Tanner crab Chionoecetes bairdi captured by cohort and
exoskeletal age group, 1974-1977 Sand Point
1974 1975 1976 1977
Cohort Group NS 0S VOS NS 0S VOS NS 0S VOS NS 0S YOS
Fours < 69 15 0 0 4 0 0 4 0 0 0 0 0
Threes 70-91 242 8 0 106 35 1 187 94 2 26 20 2
Twos 92-114 1407 238 13 432 528 8| 1524 1164 94 228 310 22
Ones 115-139 4061 1387 85 2448 1600 20 | 4621 3432 159 1706 1082 63
Recruits 140-164 | 6384 - - 5805 - - | 5937 - - 4336 - -
Newshell
Post
Recruits 140-164 - 4023 120 - 3341 19 - 5677 68 - 1513 52
1 O0ldshell +
VOS
Post
Recruits > 165 3054 1611 29 1706 1209 11 2739 1388 17 1065 577 20
2
TOTAL 15163 7267 247 10501 6716 49 {15012 11755 339 7361 3502 159
% of TOTAL 66.9 32.0 1.0 60.8 38.9 0.3 | 55.4 43,4 1.3 66.8 31.8 1.4
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Table 7 Year class (cohort) strengths by number of male Tanner crab
Chionoecetes bairdi captured and percent of male catch for
years 1975 - 1977, Dutch Harbor

1975 1976 1977
Cohort
Group No. % No. % No. %
4 < 69 0 0 0 0 0 0
3 70-91 8 . 20 2 5 .1
2 92-114 281 5.2 579 6.7 132 3.3
1 115-139 1691 31.1 3445 39.8 1605 39.7
Newshell
R 140-164 709 13.0 1955 22.6 1481 36.7
0ldshel1-V0S
PRT 140-164 2290 42 .1 2199 25.4 674 16.7
PR2 > 165 454 8.4 450 5.2 142 3.5
Legal
TOTAL > 140 3453 63.6 4604 53.2 2297 56.9
TOTAL CRABS
X (mm) 5433 8649 4040
144 140 142
POT LIFTS 493 573 602
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nile females were captured (Table 1). Appendix Tables 5 and 6 present the
average catch per pot by station by yvear with associated relative index
values.

Size Composition:

The mean size of male Tanner crab ranged from 140 mm in 1976 to
144 mm in 1975 (Table 7)., Crabs > 140 mm comprised the most abundant
size group captured comprising approximately 64, 53, and 57% of the catch
in 1975-1977, respectively.

Exoskeletal Age:

Oldshell crabs were more abundant than newshell or very oldshell in
1975 and 1976 comprising 63 and 50% of the total catch respectively. In
1977 newshell crab comprised 66% of the catch while ocldshell crabs comprised
only 29%. Very oldshell crabs comprised only 2, 1, and 4% of the catch from
1975 to 1977, respectively (Table 8). The number of newshell, oldshell, and
very oldshell crab by carapace width captured each survey are depicted on
Figures 45 to 47.

Cohort Analysis:

Year class strengths by number and percent of male Tanner crab cap-
tured are presented in Table 7. Trends in year class abundance are not pre-
dictable from this data.

As an example, in 1975, 281 crab 92-114 mm were captured. The
succeeding year 3445 crab 115-139 (next instar) were captured. This figure
dropped to 1481 recruits in 1977,

Adak

Surveys were completed yearly from 1975 through 1977, Research sta-
tion locations are presented on Figures 48A and 48B., The most ocean and bay
stations fished on a survey was 45 and 148 in 1975, respectively. A total of
231 individual station locations (172 bay, 59 ocean) were fished over a 3
year period. Pot lifts ranged from 1025 to 360 from 1975 to 1977 (Table 1).
Depth of fishing ranged from 18 to 288 meters (10-160 fm). Research effort
in terms of pots fished per depth zone was different between all years (Figure
49).
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Table 8 .

Number of male Tanner crab Chionoecetes bairdi captured by cohort and
exoskeletal age groups, 1975-1977 Dutch Harbor

1975 1976 1977
Cohort Group NS 0S VoS NS 0S VOS NS 0s VOS
Fours < 69 0 0 0 0 0 0 0 0 0
Threes 70-91 5 3 0 16 4 0 4 0 1
Twos 92-114 196 76 9 302 267 10 92 37 3
Ones 115-139 962 679 50 1821 1593 31 1026 510 69
Recruits 140-=164 709 - - 1955 - - 1481 - -
Newshel1l
Post Recruits - 2253 37 - 2163 36 - 579 95
1 01dshell +
VOS
Post Recruits > 165 60 394 0 153 295 2 78 56 8
2
TOTAL 1932 3405 96 4248 4322 79 2681 1182 177
% of TOTAL 35.6 62.7 1.8 49,1 49,9 0.9 66.4 ?29.3 4,4
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Catch in Number of Crab:

Distribution patterns and catch figures for legal and sublegal crab
are presented on Figures 50A to 55B. Total males captured ranged from 7784
in 1976 to 3003 in 1977, The actual number of females captured ranged from
1751 in 1975 to 528 in 1977, During the 3 years of the survey only 68 juve-
nile females were captured (Table 1). Appendix Tables 7 and 8 present the
average catch per pot by station by year with associated relative index values.

Size Composition:

The mean size of male Tanner crab ranged from 136 mm in 1976 to 140
mm in 1977 (Table 9). Crab > 140 mm accounted for approximately 48, 52,
and 55% of the total male catch from 1975 to 1977, respectively.

Exoskeletal Age:

Oldshell crabs were the most abundant shell age group captured in
1975 account for 53% of the total, Newshells and very oldshell accounted
for 46 and 0.9%, respectively., Newshells were the most abundant shell age
encountered on both the 1976 and 1977 surveys accounting for 67 and 62% of
total males captured (Table 10). The number of males captured by shell age
are depicted in Figures 56 to 58.

Cohort Analysis:
Year class strengths by number and percent of male Tanner crab cap-~

tured are presented in Table 9. As was true for the other geographic areas,
trends in vear class abundance are not discernable.
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Table 9. VYear class (cohort) strengths by number of male Tanner crab
Chionoecetes bairdi captured and percent of male catch for
years 1975 - 1977 Adak.

1975 1976 1977
Cohort
Group No. % No. % No. %
4 < 89 2 0 17 .2 1 0
3 70-91 70 1.0 178 2.3 23 .8
2 92-114 552 8.0 964 12.4 268 8.9
T 115-139 2685 38.9 2861 36.8 1057 35.2
Newshell
R 140-164 1405 20.3 2124 27.3 876 29.2
01dshel1-V0S
PRT 140-164 1903 27.6 1334 17.2 651 21.7
PR2 > 165 289 4,2 298 3.7 127 4.2
’ Legal
TOTAL > 140 3597 52.0 3756 48.3 1654 55.0
TOTAL CRABS
X (mm) 6906 7776 3003
139 136 140
POT LIFTS 1025 715 360
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Table 10. Number of male Tanner crab Chionoecetes bairdi captured by cohort
and exoskeletal age group 1975-1977, Adak

1975 1976 1977
Cohort Group
(mm) NS 0S VOS NS 0s VS NS 0S VOS
Fours < 69 2 0 0 16 1 0 1 0 0
Threes 70-91 49 19 2 168 7 3 20 3 0
Twos 92-114 359 187 6 681 261 22 201 67 0
Ones 115-139 1264 1389 32 2076 769 24 674 381 2
Recruits 140-164 1405 - - 2124 - - 876 - -
Newshell
Post Recruits 140-164 - 1880 23 - 1309 25 - 647 4
1 O0ldshell +
VOS
Post recruits > 165 100 187 2 167 127 4 84 42 1
2
TOTAL 3179 3662 65 5232 2474 78 1856 1141 7
% of TOTAL 46.0 53.0 0.9 67.2 31.8 1.0 61.8 37.9 0.2
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APPENDIX TABLE 1 .--Bay Station collection and catch data and associated
relative index value for male Tanner crab (C. bairdi), 1973-1977
Population Index Studies, Kodiak

Date ' Depth
Gear range R.I.V. Average catch per pot
Station? picked® (£ms) > 140 <140 > 140 Total
TONKI BAY
l -— - - - -
07/30/74 23 1.0 0.0 0.0 0.0
2 - - - - L e -
07/30/74 34 1.0 0.0 0.0 0.0
3 - - - - - -
07/30/74 33 1.0 0.0 0.0 0.0
4 - - - - - -
07/30/74 54 1,0 0.0 0.0 0.0
5 08/03/73 62 1.0 0.0 0.0 0.0
- 07/30/74 43 1.0 0.0 0.0 0.0
6 08/03/73 64 1.0 0.0. 0.0 0.0
07/30/74 65 - 1.0 0.0 0.0 0.0

. - - .
- - -— - - —
- -— - - - -

-— - -— - - -
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APPENDIX TABLE 1.--(continued)

Date Depth
Gear range R.I.V. Average catch per pot
Station’ picked? (£ms) > 140 <140 > 140 Total

7 08/03/73 57 1.0 0.0 0.0 0.0
07/30/74 56 1.0 0.0 0.0 0.0
8 08/03/73 30 1.0 0.0 0.0 0.0
07/30/74 25 1.0 0.0 0.0 0.0
9 108/03/73 37 1.0 0.0 0.0 0.0
07/30/74 41 1.0 0.0 0.0 0.0
10 08/03/73 43 1.0 0.0 0.0 0.0
07/31/74 37 1.0 0.0 0.0 0.0
11 08/03 /73 49 1.0 0.0 0.0 0.0
07/31/74 40 1.0 0.0 0.0 0.0
12 08/05/73 45 1.0 0.0 0.0 0.0
07/31/74 47 1.0 0.0 0.0 0.0
13 08/05/73 32 1.0 0.0 0.0 0.0
07/30/74 21 1.0 0.0. 0.0 0.0



APPENDIX TABLE

1.-=(continued)

Date Depth
. Gear . range R.I.V., Average catch per pot
Station picked (fms) > 140 <140 > 140 Total

14 08/05/73 55 1.0 0.0 0.0 0.0
07/31/74 55 1.0 0.0 0.0 0.0

15 08/08/73 51 1.0 0.0 0.0 0.0
07/31/74 45 1.0 0.6 0.0 6.6

16 08/05/73 35 1.0 0.0 0.0 0.0
07/31/74 43 1.0 0.0 0.0 0.0

17 08/05/73 48 1.0 0.0 0.0 0.0
07/31/74 48 1.0 0.0 0.0 0.0

18 08/05/73 29 1.0 - 0.0 0.0 0.0
07/31/74 28 2.2 10.6 2.2 12.8

19 08/05/73 35 1.0 0.0 0.0 0.0
07/31/74 32 1.4 1.2 0.4 l.6

20 08/05/73 23 - - - -
07/31/74 24 1.0 1.3 0.0 1.3



APPENDIX TABLE 1 .-~(continued)

Date Depth
Gear ) range R.I.V. Average catch per pot
Station! picked (£ms) > 140 <140 > 140 Total
KUPREANOF - VIEKODA
41 07/29/73 45 1.0 5.1 0.3 5.4
07/24/74 50 0.0 2.3 0.0 2.3
07/23/75 45 2.3 22.7 0.7 23.4
07/27/76 45 54,7 8.5 16.4 24.9
07/31/77 57 43.3 4.3 13.0 17.3
42 07/29/73 25 1.0 0.6 0.0 0.6
07/24/74 23 1.0 0.9 0.0 0.9
07/27/76 15 3.0 5.9 2.0 7.9
07/31/77 25 6.0 0.3 5.0 5.3
43 07/29/73 62 1.0 2.8 5.9 8.7
07/24/74 63 2.7 26.9 16.1 43.0
07/23/75 71 6.6 34.0 38.7 72.7
07/27/76 60 1.9 13.4 11.2 24.6
07/31/77 64 1.1 3.3 6.3 9.6
44 07/29/73 25 1.0 1.8 0.0 1.8
07/24/74 24 1.0 1.9 0.0 1.9
07/23/75 48 4.1 10.0 3.1 13.1
07/27/76 20 27.0 17.0 26.0 43.0
07/31/77 26 7.6 6.0 6.6 12.6
45 07/28/73 42 1.0 0.1 0.0 0.0
07/23/74 46 1.0 0.2 0.0 0.2
07/23/75 54 28.1 9.3 27.1 36.4
07/27/76 53 16.0 7.8 15.0 22.8
08/01/77 52 3.3 1.0 2.3 3.3
46 - - - - - -
07/23/74 29 1.0 0.0 0.0 0.0
08/01/77 59 6.3 0.0 5.3 5.3
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APPENDIX TABLE 1 .--(continued)

Date ) Depth
Gear range R.I.V. Average catch per pot
station’ picked” (£ms) > 140 <140 > 140 Total
47 07/28/73 40 1.0 0.0 0.0 0.0
07/23/74 35 1.0 0.2 0.0 0.2
07/27/76 29 22.7 13.3 21.7 35.0
08/01/77 40 2.3 0.3 1.3
48 - - - - - -
07/23/74 15 1.0 0.0 0.0 0.0
49 07/29/73 38 1.0 1.8 3.5 5.3
07/24/74 44 3.0 16.9 "10.5 27.4
07/27/76 32 2.8 2.5 9.9 12.4
07/31/77 30 2.0 8.6 7.0 15.6
50 .- - - - - -
07/24/74 43 1.0 1.9 0.4 2.3
07/23/75 40 2.2 6.2 0.9 7.1
07/27/76 37 8.5 1.5 3.4 4.9
07/31/77 43 0.0 0.6 0.0 0.6
51 07/28/73 60 1.0 0.3 1.1 1.4
07/23/74 69 0.2 1.9 0.2 2.1
07/01/77 69 13.9 3.0 15.3 18.3
52 07/28/73 92 1.0 0.0 1.2 1.2
07/23 /14 98 6.6 4.2 7.9 12.1
08/01/77 102 8.3 0.3 10.0 10.3
53 07/29/73 21 1.0 3.1 1.7 4.8
07/24/74 22 2.4 49.3 4.1 53.4
07/27/76 21 12.4 9.8 21.0 30.8
07/31/77 30 5.6 9.6. 9.6 19.2
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APPENDIX TABLE 1 .-=(continued)

Date ' Depth
Gear range R.I.V. Average catch per pot
Station! picked” (frs) > 140 <140 > 140 Total
54 - - - - - -
07/24/74 28 1.0 0.0 0.0 0.0
07/31/77 47 1.0 0.0 0.0 0.0
55 07/29/73 33 1.0 0.0 0.0 0.0
07/24/74 31 1.0 0.0 0.0 0.0
07/27/76 26 1.0 0.0 0.0 0.0
07/31/77 24 1.0 0.0 0.0 0.0
56 07/29/73 18 1.0 0.0 0.0 0.0
07/24/74 17 1.0 0.0 0.0 0.0
07/31/77 15 1.0 0.0 0.0 0.0
57 07/28/73 53 1.0 0.0 0.5 0.5
07/23/74 56 23.2 2.5 11.6 14.1
08/01/77 63 6.6 0.6 3.3 3.9
58 07/23/73 68 1.0 0.4 1.2 1.6
07/23/74 65 6.2 4.4 7.4 11.8
08/01/77 51 30.8 7.3 37.0 44.0
59 07/28/73 36 1.0 0.6 0.8 1.3
07/23/74 39 6.6 15.2 5.3 20.5
08/01/77 53 14.5 2.0 11.6 13.6
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APPENDIX TAEBLE

1 .=-={continued)

Date Depth
Gear range R.I.V. Average catch per pot
Station’ picked® (£ms) > 140 <140 > 140 Total

60 07/23/73 29 1.0 0.8 0.1 0.9
07/23/74 30 '33. 8.5 3.3 11.8
08/01/77 32 13.0 0.0 1.3 1.3

MARMOT - KIZHUYAK (Inner)

61 07/31/73 25 1.0 17.9 12.7 30.6
07/26/74 23 0.9 30.0 12.2 42,2
07/29/76 26 0.5 22,7 6.0 28.7
08/03/77 25 0.2 2.3 2.6 4.9

62 07/31/73 50 1.0 30.4 60.8 91.2
07/26/74 50 0.5 29.5 31.6 61.1
07/29/76 35 0.3 57.2 15.6 72.8
08/03/77 52 0.1 11.6 . 8,6 20.2

63 - - - - - -
07/26/74 29 1.0 12.3 6.4 18.7
07/29/76 43 3.5 38.6 22.3 60.9
08/03/77 37 1.2 9.5 7.5 17.0

64 - - - - - -
07/26/74 18 1.0 1.2 0.0 1.2
07/29/76 21 1.0 0.0 0.0 0.0

€5 - - - - - -
07/26/74 15 1.0 54.0 8.6 62.6

66 07/31/73 48 1.0 5.7 5.7 11.4
07/26/74 38 0.0 0.0 0.0 0.0
07/29 /16 35 0.2 1.4 1.4 2.8
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APPENDIX TABLE 1 .——(continueé})

Date " Depth
Gear range R.I.V, Average catch per pot )
Station’ picked® (£ms) > 140 <140 > 140 Total

67 - - ‘ - - - -
07/26/74 29 1.0 5.4 2.5 7.9
07/29/76 23 0.0 0.0 0.0 0.0
08/02/77 24 0.0 0.0 0.0 0.0

68 07/31/73 72 _ - - - -
07/26/74 65 1.0 3.9 8.3 12.2
07/24/75 - - - : - -
07/29/76 ' 71 2.1 12.1 17.2 29.3
08/02/77 . 68 0.4 1.3 3.3 4.6

69 07/31/73 40 1.0 " 1.4 3.0 4.4
- 07/26/74 37 12.2 19.9 36.6 56.5
07/29/76 26 3.2 7.5 9.7 17.2

- 08/02/77 37 0.1 0.3 0.3 0.6

70 07/31/73 71 1.0 0.6 4.7 5.3
07/26/74 67 2.2 2.2 10.4 12.6
07/24/75 72 6.2 11.2 29.3 40.5
07/29/76 74 2.0 6.1 9,7 15.8
08/02/77 71 0.2 0.6 1.0 1.6

71 07/30 /73 49 1.0 0.5 2.9 3.4
07/25/74 51 1.2 3.0 3.5 6.5
07/24/75 50 S 2.7 2.1 5.7 7.8
07/28/76 53 5.1 15.2 14.7 29.9
07/30/77 66 0.9 3.6 2.6 6.2

72 07/31/73 64 1.0 1.0 2.7 3.7
07/25/74 61 1.8 2.3 4.9 7.2
07/24/75 62 6.5 6.0 17.6 23.6
07/28/76 68 1.4 2.3 3,9 6.2
07/30/77 63 3.0 1.0 8.3 9.3

73 07/31/73 47 1.0 4.6 8.2 12.8
' 07/25/74 47 2.9 16.4 23.5 40.0
07/28/76 47 0.8 7.0 6.3 13.3
07/30/77 53 2.1 4.6 17.3 21.9
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APPENDIX TABLE 1 .--(continued)

Date Depth
Gear range R.I.V. Average catch per pot
Station! pickea? (£ms) > 140 <140 > 140 Total
74 07/30/73 45 1.0 0.3 2.4 2.7
07/25/74 54 0.0 1.3 0.0 1.3
07/28/76 58 9.5 12.1 22.9 35.0
07/30/77 44 1.2 4.3 3.0 7.3
75 07/30/73 45 1.0 0.0 1.5 1.5
07/25/74 45 16.6 3.5 24.9 28.4
07/24/75 50 12.1 2.7 18.2 20.9
07/28/76 47 12.0 13.3 18.0 31.3
07/30/77 50 1.7 4,6 2.6 7.2
76 07/30/73 20 1.0 0.4 0.4 0.8
07/25/74 18 5.3 8.5 2.1 10.6
07/24/75 _ 19 2.8 2.8 1.1 3.9
07/28/76 20 15.5 13.6 6.2 15.8
07/30/77 20 9.0 3.6 3.6 7.2
77 07/30/73 32 1.0 1.1 2.5 3.6
07/25/74 29 5.7 20.8 14.3 35.1
07/24/75 29 7.2 23,0 18.1 41.1
07/28/76 34 6.8 9.7 16.9 26.6
07/30/77 34 17.0 10.3 42,6 52.9
78 07/30/73 10 1.0 0.0 0.0 0.0
' 07/25/74 11 1.0 0.7 0.0 0.7
07/28/76 14 9.7 7.8 9.7 17.5
07/30/77 10 0.0 0.0 .0 0.0
79 07/30/73 21 1.0 6.8 l16.6 23.4
07/25/74 28 0.9 6.3 14.2 20.5
07/28/76 29 0.3 1.7 5.1 6.8
07/30/77 25 0.6 2.6 10.0 12.6
80 07/30/73 16 1.0 5.9 4,2 10.1
07/25/74 16 0.8 11.9 3.2 15.1
07/28/76 19 0.1 0.6 0.6 1.2
07/30/77 14 1.0 5.6 4.3 9.9
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APPENDIX TABLE 1 .--(continued)

Date ‘ Depth ,

Gear range R.I.V. Average catch per pot

Station? picked? (£ms) > 140 <140 > 140 Total
CHINIAK

81 07/30/73 55 1.0 7.4 27.1 34.5
82 07/30/73 18 1.0 0.0 0.0 0.0
83 07/30/73 19 1.0 0.0 0.0 0.0
84 07/30/73 22 1.0 0.0 0.0 0.0
85 07/30/73 31 1.0 0.0 0.0 0.0
86 07/30/73 16 1.0 0.8 - 3,0 3.8
08/01/76 24 0.0 0.0 0.0 0.0
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APPENDIX TABLE 1 .--(continued)

Date ’ Depth
Gear rangs R.I.V. Average catch per pot

Station! picked® (£ms) > 140 <140 > 140 Total
87 07/30/73 23 1.0 10.5 6.7 17.2
07/28/74 22 0.1 5.7 0.5 6.2
07/01/76 23 0.4 0.3 2.7 3.0
08/06/77 25 0.3 5.6 2.3 7.9

88 07/29/73 23 1.0 0.3 6.4 6.7
07/28/74 27 1.4 19.4 8.9 28.3
08/01/76 28 3.0 2.9 19.0 21.9
08/06/77 28 0.5 2.2 3. 5.8

89 07/28/73 135 1.0 1.0 9.6 10.6
07/28/74 104 0.6 3.9 6.0 9.9
07/26/75 133 0.4 11.4 4.1 15.5
08/01/76 100 0.0 0.0 0.0 0.0
08/06/77 107 0.6 7.0 6.2 13.2

90 07/30/73 19 1.0 10.6 6.4 17.0
07/27/74 ' 19 - 0.0 3.8 0.0 3.8
07/26/75 19 0.1. 4.7 0.3 5.0
08/01/76 20 1.7 0.0 10.8 10.8
08/05/77 19 0.0 5.0 0.0 5.0

91 07/29/73 63 1.0 13.7 18.1 21.8
07/28/74 61 . 0.5 12.2 8.5 20.7
07/26/75 60 0.3 6.6 5.5 12.1
08/01/76 63 0.4 3.3 6.8 11.1
08/06/77 62 0.1 3.0 1.5 4.5

92 07/29/73 78 1.0 29,9 54.0 83.9
07/28/74 75 0.3 12.5 14.7 27.2
07/26/75 76 0.4 15.5 22.0 37.5
07/31/76 79 0.1 5.0 7.4 12.4
08/06/77 89 0.0 1.0 0.5 1.5
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APPENDIX TABLE 1 .--=(continued)

Date o Depth
. Geaxr ” range R.I.V, Average catch per pot

Station picked (fms) > 140 . <140 > 140 Total
93 07/29/73 19 1.0 0.0 0.0 , 0.0
07/28/74 44 23.0 12.2 22.0 34.2
07/31/76 24 16.1 24.9 15.1 40.0
08/06/77 86 7.5 7.7 6.5 14.2
94 07/30/73 9 1.0 2.3 1.3 3.6
07/27/74 10 0.2 0.0 0.3 0.3
07/31/76 12 5.2 1.7 6.7 8.4
08/05 77 11 0.2 0.6 0.3 1.0
95 07/29/73 59 1.0 15.5 53.7 69.2
07/27/74 41 0.3 41.1 16.1 57.2
07/26/75 55 0.3 23.1 18.2 41.3
07/31/76 57 0.1 0.5 3.6 4.1
08/05/77 55 0.0 1.5 1.2 2.7
96 07/29/73 31 1.0 0.7 1.5 2.2
07/27/74 22 0.0 0.0 0.0 0.0
07/31/76 42 13.6 11.3 20.4 31.7
08/05/77 26 0.6 0.2 1.0 1.2
97 07/29/73 29 1.0 1.0 - 3.6 4.6
07/27/74 19 1.0 0.0 0.0 0.0
08/05/77 30 0.1 1.0 0.5 1.5
98 07/29/73 31 1.0 11.4 85.1 96.5
07/27/74 35 0.3 20.3 26.0 46.3
07/26/75 25 0.2 34.4 21.1 55.5
07/31/76 36 0.2 9.3 15.7 25.0

08/05/77 30 0.0

- 1.5 1.7 3.2
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APPENDIX TABLE 1 .--{continued)

Date B Depth
Gear range R.I.V, Average catch per pot
Station’ picked® (£ms) > 140 <140 > 140 Total
99 07/29/73 16 1.0 0.0 0.4 0.4
07/27/74 16 1.0 0.7 0.4 1.1
07/31/76 19 1.3 0.8 0.5 1.3
08/05/77 16 0.0 0.0 0.0 0.0
100 07/29/73 12 1.0 5.9 57.7 63.6
07/27/74 12 0.2 6.6 9.6 16.2
07/31/76 10 0.3 10.3 17.0 27.3
08/05/77 14 0.0 1.5 0.7 2.2
SITKALIDAK
101 06/30/73 33 1.0 . 28.3 30,0 58.3
08/12/77 16 0.0 0.0 0.0 0.0
102 06/30/73 66 1.0 18.6 69.1 87.7
- 08/12/77 61 0.1 5.0 10.5 15.5
103 - - - - - -
08/12/77 32 1.0 9.0 5.2 14.2
104 06/30/73 60 1.0 10.1 26.0 36.1

08/%2/77 63 0.2 4.2 6.7 10.9
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APPENDIX TABLE 1 .--(continued)

" Date ' Depth
., ?ear ” range R.I.V, Average catch per pot
Station picked (fms) > 140 < 140 > 140 Total,
105 06/30/73 32 1.0 14.4 10.7 25.1
07/24/74 21 0.3 29.5 3.4 32.9
07/22/75 37 0.2 10.0 2.2 12.2
07/28/76 20 0.0 1.2 0.0 1.2
08/12/77 31 0.1 1.0 1.7 2.7
106 06/30/73 - 63 1.0 26.6 51.7 78.3
08/12/77 59 0.4 8.0 23.7 31.7
107 06/30/73 42 1.0 16.8 16.6 33.4
07/24/74 46 0.3 11.4 4.9 "16.3
07/22/75 48 0.7 16.9 11.8 28,7
07/28/76 47 0.0 0.0 0.0 0.0
08/12/77 36 0.4 12.5 7.5 20.0
108 06/30/73 50 1.0 14.1 23.8 37.9
07/24/74 47 0.6 161 14.6 30.7
07/22/75 48 0.2 9.1 5.3 14.4
07/28/76 51 0.6 8.8 14.9 23.7
08/12/77 43 0.5 5.0 12.0 17.0
109 06/30/73 ‘ 58 1.0 10.4 49.6 60.0
07/23/74 63 0.2 2.9 9.0 11.9
08/12/77 64 0.7 10.0 37. 5 47.5
110 06/30/73 36 1.0 17.3 8.9 26.2
07/23/74 35 0.6 11.0 5.5 16.5
08/12/77 47 9.7 48,5 86.5 135.0
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APPENDIX TABLE 1 .--(continued)

Date Depth

., Geax ” range R.I.V. Average catch per pot
Station picked {fms) > 140 <140 > 140 Total
lll 07/01/73 44 1.0 14.8 23.4 38.2
07/24/74 39 0.4 13.8 9.7 23,5
07/22/75 39 0.9 13.8 21.6 35.4
07/28/76 44 0.6 18.5 13.5 32,0
08/12/77 45 0.0 0.0 0.5 0.5
112 07/01/73 67 1.0 7.2 35.1 42.3
07/23/74 6l 0.4 5.4 14.9 24.3
07/22/75 65 0.7 10.5 23.1 33.6
07/28/76 64 0.6 7.6 19.7 27.3
08/12/77 63 0.7 14.5 27.0 41.5
113 07/01/73 52 1.0 15.7 58.1 73.8
07/23/74 43 0.6 29.7 36.1 65.8
08/12/77 41 0.4 14.5 26.5 41.0
114 07/01/73 71 1.0 4.2 14.9 ©19.1
07/24/74 68 1.3 6.4 18.7 25.1
07/22/75 69 2.3 11.2 34.4 45,6
07/28/76 69 1.2 3.6 18.2 21.8
08/11/77 70 7.4 17.5 111.0 128.5
115 07/01/73 .57 1.0 4,9 20.3 25.2
07/24/74 48 1.5 14.2 31.1 45.3
07/22/75 54 2.2 9.8 %3.8 53.6
07/28/76 62 0.2 2.3 3.7 6.0
08/11/77 55 1.1 4.0 23.0 27.0
116 07/01/73 19 1.0 0.0 0.0 0.0
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APPENDIX TABLE 1 .--(continued)

Date ' Depth
Geax range R.I.V. Average catch pexr pot

Station! picked?® (fms) > 140 <140 > 140 Total
117 07/01/73 12 1.0 0.0 0.0 0.0
118 07/01/73 54 1.0 3.5 6.6 10.1
07/24/74 43 1.1 4.8 7.2 12.0

07/22/75 48 1.1 2.3 6.8 9.1

07/28/76 72 3.9 7.7 25.7 33.4

08/11/77 64 13.0 4.0 86.0 90.0

119 07/01/73 76 1.0 5.7 23.4 29.1
07/24/74 70 0.9 6.9 22.0 28.9

07/22/75 73 1.7 7.1 40.1 47.2

07/28/76 74 2.2 11.3 51.0 62.3

08/11/77 72 2.9 13.0 69.2 82.2

120 07/01/73 57 1.0 5.1 27.4 ' 32.5
07/24/74 62 1.1 7.1 27.6 34.7

07/22/75 65 2.3 14.0 62.7 76.7

07/28/76 37 0.1 7.2 2.0 9.2
08/11/77 42 0.0 4.5 0.0 4.5

ALITAK

121 - - - - - -
08/14/77 49 1.0 6.5 30.0 36.5

122 - - - - - -
08/14/77 62 1.0 3.5 31.5 35.0
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APPENDIX TABLE 1 .--(continued)

Date ’ Depth
Geaxr range R.I.V. Average catch per pot

Station’ picked® (£ms) > 140 <140 > 140 Total

123 - - - - - -
08/14/77 69 1.0 1.7 2.2 3.9

124 - - - - - -
08/14/77 71 1.0 13.0 28.2 41.2

125 - ‘ - - - - -
08/14/77 61 1.0 6.2 9.7 15.9

131 07/11/73 34 1.0 2.4 21.8 24.2
07/22/74 31 4.8 3.7 105.7 109.4

07/16/75 30 4.5 8.3 98.3 106.6

07/22/76 36 4.3 20.3 94.3 114.6
07/23/77 - 34 1.9 4.3 42,3 46.6

132 07/11/73 34 1.0 0.4 12.5° 12.9
07/22/74 27 1.1 4.3 13.9 18.2

07/06/75 28 7.8 7.9 97.9 105.8

07/22/76 " 34 1.4 43,6 17.2 0.8

07/23/77 34 5.0 9.0 63.0 72.0

133 07/11/73 33 1.0 0.9 3.6 4.5
07/22/74 30 5.8 6.2 20.9 27.1

07/16/75 27 4.2 18.6 15.2 33.8

07/23/77 35 3.7 0.0 13.6 13.6
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APPENDIX TABLE 1 .--{(continued)

Date ‘ Depth
Gear range R.I.V, Average catch per pot
Station? picked® (£ms) > 140 <140 > 140 Total
134  07/11/73 17 1.0 0.2 0.4 0.6
0